We define the generalized efficient solution which is more general than the weakly efficient solution for vector optimization problems, and prove the existence of the generalized efficient solution for nondifferentiable vector optimization problems by using vector variational-like inequalities for set-valued maps. ᮊ 1998 Academic Press
INTRODUCTION
Ž w x. In many papers for example, see 1᎐4 dealing with the existence of solutions for vector optimization problems, some kind of compactness in the value space of the objective functions is assumed. However, the compactness often causes difficulties in applications. Very recently, Chen w x and Craven 5 obtained a sufficient condition for the existence of weakly efficient solutions for differentiable vector optimization problems involving differentiable convex functions by using vector variational inequalities for vector-valued functions. The main tool of their proof is the well-known w x w x KKM-Fan Theorem 6 . Also, Kazmi 7 proved a sufficient condition for the existence of weakly efficient solutions for vector optimization problems involving differentiable preinvex functions by using vector variational-like inequalities for vector-valued functions; but he obtained his existence result under the assumption that the constraint set is compact. So, we must elucidate his result under weakened compactness assumptions.
The concept of a vector variational inequality was introduced by Gianw x nessi 8 in 1980. Since then, several kinds of vector variational inequalities and vector variational-like inequalities have been studied by many authors w x Ž . 9 ᎐ 22 see also the references therein . In particular, we can find in w x 15, 17, 21 that the vector variational inequality is very useful for studying vector optimization problems.
In this paper, we define the generalized efficient solution which is more general than the weakly efficient solution for the vector optimization problem, and prove the existence of generalized efficient solutions for vector optimization problems involving nondifferentiable invex functions or nondifferentiable convex functions under weakened compactness assumptions by using vector variational-like inequalities for set-valued maps. From our main results, we obtain the existence result of Chen and Craven w x w x 5 and the modified existence result of Kazmi 7 .
PRELIMINARIES
Let ‫ޒ‬ n be the n dimensional Euclidean space and ‫ޒ‬ the real number system.
A real-valued function f : ‫ޒ‬ n ª ‫ޒ‬ is said to be locally Lipschitz if, for n Ž . any u g ‫ޒ‬ , there exists a neighborhood N u of u and a positive constant Ž . k such that for any x, y g N u , 
the convex hull of a set A.
Ž . T HEOREM 0 KKM-Fan Theorem . Let E be a Hausdorff topological ector space and K a nonempty subset of E and G
Ž . all the sets G x are closed in E and if one is compact, F G x / л.
xg K

EXISTENCE OF SOLUTIONS
Ž . Consider the following vector optimization problem P ,
Ž .
where X is a closed convex subset of ‫ޒ‬ n and f i : ‫ޒ‬ n ª ‫,ޒ‬ i s 1, . . . , p, are real-valued functions. w x Recall from Sawaragi et al. 26 that u g X is said to be a weakly Ž . Ž . Ž . efficient solution of P if there is no x g X such that f x y f u g yint ‫ޒ‬ p , where int A and ‫ޒ‬ p denote the interior of A and the nonnega-
We define a new efficient solution for P as follows; u g X is said to be Ž . a generalized efficient solution for P if there is no x g X such that
Of course, the definition of a generalized efficient solution is an extension of that of a weakly efficient solution. But a generalized efficient w x solution is different from nondominated solutions defined by Yu 47 .
In this section, we prove the existence theorems for generalized efficient Ž . solutions of the vector optimization problem P . First we establish the Ž . relation between the vector optimization problem P and the following Ž . vector variational-like inequality problem VV y LI .
² :
n where и , и denotes the scalar product on ‫ޒ‬ . 
Since f is invex w.r.t. , for any g Ѩ f x , i s 1, . . . , p, 
Ž . Then the¨ector optimization problem P has a generalized efficient solution. 
Ž .
, and x f F x , i s 1, . . . , n. Thus we have
. . , n. Since и, x is affine, U is convex and
. yintC x . This is a contradiction since 0 f yintC x . Hence F is a KKM map.
Ž . Ä 4 Next we prove that F y is compact for any y g X . Let x be a r n Ž . sequence of F y which converges to some x# g X . Then there exists
Ž . 
5
On the other hand, by assumption, it is obvious that x -r. Hence for Ž . any u g X _ X , there exists g 0, 1 such that r u q 1 y x g X .
Ž
.
Ž . that is, x is a solution of VV y LI . 
Ž .
0 q Ž . By Corollary 3.2, the vector optimization problem P has a weakly efficient solution. 
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